This is a validation of a preplanned secondary analysis of the NEXUS II Head computed tomography (CT) decision instrument, focusing on the pediatric population. A total of 1,018 patients less than 18 years old, who underwent head CT imaging for blunt head trauma, were included. The decision instrument correctly identified all patient (27/27) who required neurosurgical intervention and 48 of 49 patients who had clinically significant head injury on CT imaging.
B lunt head trauma is a very common presenting complaint to U.S. emergency departments (EDs), with over 2 million pediatric visits annually. 1 While only 10% of patients are ultimately diagnosed with traumatic brain injury (TBI) and 1% with clinically important injury, CT use is still on the rise. 2, 3 A number of clinical decision instruments (CDIs) have been developed to help with decision making on these patients, with PECARN being recommended by the American Academy of Pediatrics. 4 The authors of this study used a subgroup of the NEXUS Head CT DI to evaluate its utility in pediatric patients.
ARTICLE SUMMARY
This is a planned secondary analysis of the NEXUS Head CT DI derivation and validation studies. Patients less than 18 years who underwent head CT imaging at four hospital EDs were included. The NEXUS head CT DI is considered negative if all the following are true: 1) no evidence of skull fracture, 2) no scalp hematoma, 3) no neurologic deficits, 4) normal level of alertness, 5) normal behavior, 6) no persistent vomiting, and 7) no coagulopathy. The primary outcome was need for neurosurgical intervention (death due to head injury, craniotomy, elevation of skull fracture, intubation related to head injury, or intracranial pressure monitoring within 7 days). The secondary outcome was clinically significant head injury on CT imaging.
QUALITY ASSESSMENT
This was a well-done, preplanned validation study. The patients were enrolled from multiple ED settings. Although the primary outcome was appropriate, it was a composite outcome, and not all the outcomes are equal. The rule was not compared to any other CDIs, nor to clinical gestalt. Furthermore, this is a validation study, but not an implementation study, so we do not know whether this rule will actually decrease imaging when applied. The final total number of patients with the primary outcome was small, so confidence intervals (CIs) were relatively wide but similar to those for the PECARN rule, 2 but the total number of patients included was large. The criteria included in the DI have been previously found to be reliably assessed by clinicians. Secondary outcomes were appropriate. In addition, only patients who received a CT were included; those who did not were excluded. Nobody in a 368-patient verification bias cohort, including 118 children, were ultimately diagnosed with an intracranial injury.
KEY RESULTS
There were 1,018 patients less than 18 years old who received head CT scans. This cohort included 27 patients (2.7%) who required neurologic intervention, and 49 patients (4.8%) had significant intracranial injuries.
• Primary outcome: Need for neurosurgical intervention. • Secondary outcome: Clinically significant head injury. 
AUTHORS' COMMENTS
A properly powered study with tighter CIs around the point estimate for the patient-oriented outcome of need for neurosurgical intervention and an implementation study to examine the rule's true impact on imaging are desirable before the Pediatric NEXUS II Head CT DI is widely adopted.
TOP SOCIAL MEDIA COMMENTARY Ian Stiell (@EMO_daddy)
We have a wealth of decision instruments for peds head injuries. Don't forget the Canadian CATCH rule as well, validation just published in CMAJ.
Chris Bond (@socmobem)
Have CATCH and NEXUS II had any effect on your practice?
Shawn Dowling (@shawnkdowling) They haven't changed my practice. I would CT way more children if I followed CATCH CATCH2 and I'm pretty sure I haven't missed a significant TBI in peds. I use this paper to justify using clinical gestalthttps://goo.gl/mG9Mwc.
Justin Morgenstern (@First10EM)
Nice thing about high sensitivity, low specificity tools is that you can use 2 on a patient, and if they pass one, they are almost certainly low risk. Although for this topic I still think gestalt combined with a preference for watchful waiting over CT is the way to go.
Twitter Poll
Paper-in-a-pic From Kirsty Challen, @EMOttawa
TAKE-TO-WORK POINTS
Traumatic brain injury will remain a common complaint in pediatric patients presenting to the ED. Multiple clinical decision instruments exist to help with clinician decision making. NEXUS II Head CT DI shows promise in helping reduce unnecessary head CTs in patients who may have received them, but more work is needed before the instrument is ready for prime time.
